Fabrication, Physical Characterizations and In Vitro Antibacterial Activity of Cefadroxil-Loaded Chitosan/Poly(Vinyl Alcohol) Nanofibers against Staphylococcus aureus Clinical Isolates.
Particular attention is devoting to the design of electrospun nanofibers (NFs) as new drug delivery nanosystems to overcome bacterial resistance and toxicological issues. Their advantages include high encapsulation efficiency, great drug-loading capacity, easiness in production, cost-effectiveness, and controlled targeted drug delivery. We aim to characterize electrospun chitosan (CS)/poly(vinyl alcohol) (PVA) NFs (CPNFs) loaded with cefadroxil monohydrate (CFX), a broad spectrum antibiotic. The biodegradable and biocompatible carrier system was greenly fabricated by electrospinning at various CS/PVA ratios. CPNFs were characterized using scanning electron microscopy (SEM), Fourier-transform infrared spectroscopy (FTIR), thermogravimetric analysis (TGA), and UV-spectrometry. Their potential toxicity was evaluated in human epidermal keratinocytes by 3-[4,5-dimethylthiazole-2-yl]-2,5-diphenyltetrazoliumbromide (MTT) assay. Their antibacterial activity was tested by agar well diffusion method and MTT assay against clinical isolates of Staphylococcus aureus, a Gram-positive bacterium involved in serious skin infections. The thermostable CFX-loaded CPNFs at optimized 30:70 ratio revealed a burst and sustained release profile that occurred predominantly by diffusion following non-Fickian (anomalous) transport mechanism, as well as a more potent and safe antibacterial than free CFX. Thus, electrospun CFX-loaded CPNFs could be a new promising transdermal drug delivery system to activate the wound healing process and cost-effectively treat S. aureus-induced (resistant) skin infections.